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1. Introduction —
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Motivation

— Because of the extent of the dry season, TDF soils release large pulses of CO, upon
rewetting, a phenomenon known as the ‘Birch effect’ (Birch 1958). These rewetting pulses
constitute a substantial portion of annual soil CO, flux in TDF (Waring et al. 2016)

— The ‘Birch effect’ has been observed also in TDF inter-annually at the ecosystem level
through eddy covariance methods (Castro et al. 2017)

— Studies evaluating seasonal variations of soil green house gases (GHG) from TDF and the
contribution of N,O and CH, to these pulses are currently scarce




2. Specific Objectives

1. Evaluate the seasonal variations and pulses of soil CO,, N,O and CH, fluxes in a Tropical Dry

Forest with different land covers

2. Quantify the seasonal and annual sink/source strength of GHG using manual and automatic

chambers

3. Evaluate environmental factors controlling GHG exchanges in different forest successional

stages



3. Equipment and materials:

* Manual static dark chambers (6 chambers per plot)

e Automatic Long-Term LI-COR chambers and portable LI-COR dark chamber

* Eddy covariance tower with meteorological station (Castro et al. 2017) and soil moisture sensors (EC5
Decagon Devices; WA, USA)




Study site SR-EMSS

Santa Rosa location in Costa Rica
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Definition of successional stages

Pasture: Fire-breaks inside the park originally used as pastures for cattle

Early stage: Forest ~30 years old, originally used as pastures for cattle or for agricultural purposes

Late stage (mature forest): Forests above 50 years old that regenerate after logging activities and less
intense fires
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4. Results
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Effect of soil CO, emissions pulsesin the Net Ecosystem Exchange

Daily average of NEE remained positive for 35 days in the transition to wet season while
soil fluxes are high
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Seasonal variations and pulses of CO, fluxes during dry, transition and wet seasons using

the manual dark chambers
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Seasonal variations and pulses N,O and CH, fluxes during dry, transition and wet seasons

using the manual dark chambers
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Annual differences in emissions between land covers
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Capital letters indicate significant differences between the land covers (p < 0.05)




Relationship between the different GHG and WFPS
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Using stepwise multiple regression best models were selected to identify
environmental factors controlling GHG exchanges

CO, ~ WFPS R?=0.70 p<0.001

N,O ~WFPS-MB R?=0.24 p<0.1

CH, ~-WFPS + NH, R?=0.35 p <0.05




5. Take home messages

— Our data suggest that TDF can be important sources N,O and CO, at the start of the wet
season and need to be better accounted for GHG emissions inventories in Tropical Dry
Forest

— Moreover, our data also stress the need for more spatially and temporal extensive sampling

of soil variables and fluxes across different land covers in TDF in order to predict ecosystem-
scale responses to climate change
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